Peptide nucleic acid (PNA) amphiphiles: synthesis, self-assembly, and duplex stability.
Peptide amphiphiles comprising a class of conjugates of peptide nucleic acid (PNA), natural amino acids, and n-alkanes were synthesized and studied. These PNA amphiphiles (PNAA) self-assemble at concentrations between 10 and 50 muM and exhibit water solubilities above 500 muM. The highly specific, stable DNA binding properties of PNAs are preserved by these modifications, with no significant differences between the thermodynamics of DNA binding of the PNA peptide and the PNA amphiphile. Proper solubilization of the PNAA required the attachment of (Lys)(2) and (Glu)(4) peptides to PNAs, which affected the PNAA-DNA duplex stability by electrostatic interactions between these charged amino acids and the negatively charged DNA backbone. These electrostatic effects did not affect the specificity of DNA binding, however. Electrostatic effects are screened with added salt, in a manner consistent with previous studies of PNA-DNA duplex stability and predictions from a charged-cylinder model for the duplex.